Platelet-derived growth factor-BB mediates cell migration through induction of activating transcription factor 4 and tenascin-C.
The acute response to vascular cell injury, which underpins vasculo-occlusive pathologies such as atherogenesis and restenosis after percutaneous coronary intervention, involves a complex series of molecular events that alter patterns of gene expression and favor a synthetic phenotype. One transcription factor that has been implicated in this process is the evolutionarily conserved mammalian stress response pathway regulator activating transcription factor 4 (ATF-4). Here, we show for the first time that both mRNA and protein levels of ATF-4 are induced in smooth muscle cells (SMCs) by the potent migratory factor PDGF-BB through PDGFR-β. PDGF-BB also stimulates the expression of tenascin-C (TN-C), an extracellular matrix glycoprotein that regulates the activity of focal adhesion complexes, facilitating the SMC migration that underlies negative vascular remodeling in response to injury. Overexpression of ATF-4 increased transcript levels of the four TN-C isoforms in rat vascular SMCs, and ATF-4 knockdown inhibited PDGF-BB-inducible TN-C expression in vitro and injury-inducible TN-C protein expression in the balloon-injured rat artery wall. Furthermore, we show that ATF-4 is required for PDGF-BB-inducible SMC migration in response to injury. PDGF-BB-induced migration was also compromised in ATF-4 null mEFs, and this effect was rescued by the addition of TN-C. Our findings thus demonstrate the role of ATF-4 in both injury- and PDGF-BB-inducible TN-C expression and cell migration.